Introduction Pharyngoesophagocutaneous fistula (PEF) is one of the rare but serious complications of antero-lateral approach to cervical spine surgery. Because of its rarity, the true incidence of PEF is not clear. But, retrospective analysis of large series of cervical spine surgery reports 0-1.62 % incidence (Cloward in Surg 69:175-182, 1971; Elerkay et al. in J Neurosurg Spine 90(Suppl 1): [35][36][37][38][39][40][41] 1999). Proximity to the vertebral column and thin walls makes the upper digestive tract vulnerable to injury in cervical trauma, surgical or nonsurgical. Presentation in early postoperative period is not rare and carries high morbidity and mortality (Jones and Ginsberg in Ann Thorac Surg 53(3): [534][535][536][537][538][539][540][541][542][543] 1992). Various procedures for these fistulae such as simple closure, muscle flap interposition, esophageal diversion and jejunal interposition are
department within 2 days of the trauma (Fig. 1b) . He had developed pain, dysphagia, odynophagia and swelling of the wound in the immediate postoperative period. The neck wound was opened and the purulent collection was drained. But later, salivary discharge through the wound was noticed.
He was put on nasogastric (NG) feeds and referred to the department of surgical gastroenterology for management of pharyngeal fistula (Fig. 1c) . In spite of definite salivary and test fluid leak, barium esophagogram did not clearly show the leak (Fig. 2) . Nutrition was maintained by NG tube feeding. Apparently healthy 30-year-old male had undergone prosthetic plate fixation of fractured C5-C6 through anterolateral approach, on the third day after a fall from height, in the neurosurgery department of another hospital. In the immediate postoperative period he had developed severe wound infection, cellulitis and features of systemic sepsis for which re-opening, drainage of purulent collections and antibiotic treatment were done. Though he improved from sepsis, saliva was seen draining from the wound. So a pharyngocutaneous fistula was suspected and referred for further management. His nutrition was maintained by NG feeds and had no neurological deficits at the time of referral. Barium swallow showed contrast leak from the pharynx.
Review of literature
Thin walls and proximity to the vertebral column make upper aerodigestive tract vulnerable in cervical trauma especially at the level of C5-C6, which is the most frequent level of injury [5] . Though the exact cause is unknown, many contributing factors are postulated. Cervical trauma with hyperextension and/or fracture has been reported as a cause for injury to pharynx and esophagus [6, 7] . Traumatic contusion and hematoma may mask an underlying upper digestive tract injury and manifest as postoperative pharyngoesophagocutaneous fistula (PEF). Dissection in the altered anatomical plain, inadvertent retraction and instrumentation such as drills can also contribute to iatrogenic injury. Strut grafts using fibula or poly-methyl methacrylate, buttress plating or anterior plating with multiple levels are fraught with increased graft extrusion, prosthesis migration with fatal results [8] [9] [10] .
So clinical presentation of this esophago-pharyngeal injury may be:
1. identified during surgery 2. detected in the early (\48 h) or late ([48 h) postoperative period as PEF and 3. manifested in a delayed fashion as perforation or pseudodiverticulum [5, 11] .
Upper digestive tract injury should be suspected if the patient develops early postoperative wound infection, subcutaneous air in the neck, throat or neck pain, aspiration, hoarseness, odynophagia, dysphagia, cellulitis, mediastinitis and evidence of systemic sepsis [6] . Drainage of saliva or food particles through the wound need no further clarification about the nature of this complication. Plain X-ray lateral view may show air in the soft tissues, widened retropharyngeal space and displaced prosthesis [1] . Contrast esophagogram helps in identifying the location and the extent of perforation. Rarely, it may fail to show the contrast leak as in our case 1. CT scan or MRI may show findings such as contrast leak, soft tissue air, fluid collections and loosened prosthesis. The site of the leak can be directly visualized by flexible endoscopy. Even with all these investigations, sensitivity of only 80 % is achieved [12] .
Conservative management of identified injury to the upper digestive tract can be fatal [13] [14] [15] . If injury to the upper digestive tract is detected during the original surgical procedure, trimming of ragged edges, closure of the defect with or without a muscle flap cover would be the treatment of choice. Intravenous antibiotics and esophageal rest by NG tube placement are required. If PEF is confirmed in the early postoperative period (within 24-48 h) and if the defect is very small, this may be treated with parenteral antibiotics and NG tube placement. For larger rents, reexploration with primary closure, muscle flap support, wound drainage, T tube placement to provide a controlled esophago-cutaneous fistula or exclusion and diversion is done [3, 4, 16, 17] . In view of a concern about the presence of a foreign body, removal of fixation plates is strongly advised by many surgeons. But, removal of prosthesis forces alternate methods for stabilization such as posterior fixation or external fixation followed by nutritional support, treatment of fistula and later anterior stabilization if required in a staged manner [4, 18] .
Rationale for the modified procedure
Essential requirements for the complete and uneventful healing of a PEF are control and prevention of spread of sepsis, closure of the fistula with healthy tissues and prevention of continuing irritation of the repaired area by the irregular surfaces of prosthesis or bone graft. Upper esophageal sphincter (UES) is a high-pressure zone at resting period with a pressure of [100 mmHg. Pharyngeal lumen attains a pressure of 60 mmHg at the time of deglutition just before the opening of cricopharyngeal sphincter [19] . UES is situated at the level of cricoid cartilage or C5-C6 level. Hence, an injury at or above this level is situated in the high-pressure zone and simple repair is more likely to fail, leading to fistula recurrence. This situation is akin to the progression of pharyngeal diverticulum which, in early stage, is managed by cricopharyngeus myotomy (CM) alone [20] . So to achieve better healing without removal of prosthesis, reduction of intrapharyngeal pressure is a rational requirement especially if the defects are above the UES, large or recurrent. For the same reasons, CM is not advocated for fistulae below the level of UES. Role of CM as a part of treatment for the pharyngocutaneous fistula has not been discussed so far in the literature. Repair of these fistulae in the setting of infected tissue plains may lead to failure and recurrence. So delayed repair with control of sepsis, decreased tissue edema and healthy pharyngeal wall would be the ideal situation for repair.
Use of a superiorly based sternocleidomastoid (SCM) flap for repair of pharyngocutaneous fistula repair has been previously described in a Grand Rounds case discussion [21] .
Details of treatment
With the above literature review, rationale and past experience of managing cervical leak in esophageal surgeries, we managed both our patients similarly, since both had similar clinical presentations apart from the level of injury, i.e., C3-C4 versus C5-C6. Frequent clear oral fluids were allowed so as to clean and debride the fistula tract and to ensure free flow with fluids for a mechanical cleansing of pharynx and fistula tract. Frequent mouth washes of chlorhexidine solution were given to reduce the bacterial load in the oral cavity. All these measures prevented spread of sepsis and peri fistula edema. After 2 weeks of nutritional support through NG tube and fistula care, both patients underwent definitive repair. The patient was positioned supine with neck turned to opposite side of the fistula. Fistula tract was mobilized and traced up to lateral pharyngeal wall. Fistula tract was excised and the edges of fistula were trimmed (Fig. 3a, b) . Two-layer closure of the pharyngeal defect with fine sutures (inner 3-0 polyglactin 910 and outer 3-0 black silk) was done. Posterior wall of the laryngo-pharynx was exposed and cricopharyngeus muscle was defined. CM is performed by a 1-1.5 cm vertical incision in the posterior midline without injuring the underlying submucosa (Fig. 4a, b) . The exposed parts of prosthesis were thoroughly cleaned with copious warm saline. Sternal end of SCM was divided and mobilized up to its middle, preserving its neurovascular supply (Fig. 5a) . SCM flap was sutured to the pre-vertebral fascia covering the rough surface of prosthesis and finally wound closed loosely without any drain (Fig. 5b) .
Follow up
Postoperatively, NG feeds were continued and oral sips of clear fluids were allowed from third day onwards. Both patients showed no evidence of any wound complications or collections until the seventh day. A contrast swallow study on seventh day showed no leak following which soft diet was started. Both patients were not having any difficulty in swallowing or aspiration. Sutures were removed on the eighth day and both patients were discharged on the tenth day on normal diet. On 1 year follow up, both patients were having no difficulty in swallowing, no episodes of aspiration and no recurrence of fistula. Radiological evaluation showed no evidence of prosthesis failure.
Conclusion
Prevention is always better for iatrogenic PEF. High index of suspicion is required to diagnose these fistulae. Aggressive sepsis control, followed by planned and meticulous definitive repair may give best results. CM may be added for fistulae above the upper esophageal sphincter for best results and unless failed, removal of prosthesis is not required as part of the treatment of these fistulae.
